Introduction

Forest condition in Europe is assessed by the International Co-operative Programme on Assessment and Monitoring of Air Pollu tion Effects on Forests (ICP Forests). Estab lished by the Convention on Long-range
Transboundary Air Pollution (CLRTAP) un der the United Nations Economic Commis sion for Europe (UNECE), ICP Forests has been monitoring forest condition in a close co-operation with the European Commission (EC) for 22 years. Large-scale variations of forest condition over space and time in rela tion to natural and anthropogenic factors are assessed on more than 6000 plots systemat ically spread across Europe. For studies of causal relationships about 860 intensive monitoring plots were installed covering the most important forest ecosystems in Europe. Intensive monitoring data were submitted for 774 of these plots in 2006. Intensive monit oring includes crown condition, phenology, litterfall, foliar chemistry, tree growth, soil condition and soil solution chemistry, depos ition, ambient air quality, and meteorology. Risks of atmospheric nitrogen and sulphur deposition are assessed by means of calcula tions of critical loads and their exceedances. This article aims at the presentation of the variation of sulphur and nitrogen deposition and the exceedance of their critical loads on Level II plots. Such results contribute to the scientific basis for the development and re views of the effectiveness of clean air polit ics by CLRTAP.
Summary of methods
The monitoring methods applied by ICP Forests are harmonised among its 40 parti cipating countries (ICP Forests 2006 It must be mentioned that measured throughfall underestimates total deposition. One reason is that total deposition comprises wet and dry deposition, but only part of the dry deposition is washed off the leaves and included in the throughfall. Moreover, throughfall measurements do not take into account canopy exchange in the sense of up take and leaching of the leaves which is par ticularly pronounced for N. For the separa tion between internal circulation and depos ition, models have been developed (Draaijers et al. 1996) . Deviations between the mod elled total deposition and throughfall meas urements by ICP Forests were shown by De Vries et al. (2001) . Because of relatively high uncertainties of the models (Erisman et al. 2005) , throughfall measurements were left uncorrected for canopy exchange in the present study. In this respect it must also be mentioned that stem flow was not included in the analysis which may lead to an under estimation at least in beech forests. . This time series is too short for the quantification of a trend, but previous studies by ICP Forests show that the decrease in sulphur deposition has been ongoing for a longer time than the six years' period investigated in the present study (Lorenz et al. 2007 , De Vries et al. 2001 . It may therefore be stated that the res ults of ICP Forests give evidence of the re duction of sulphur emissions under CLRTAP politics over the last years and the less pro nounced reduction of N emissions in Europe (Sliggers & Kakebeeke 2004) .
Results and discussion
Mere deposition measurements do not per mit any risk assessment for forest ecosys tems. An approach for the assessment of the risk of forests damage by air pollution is the calculation of critical loads of deposition (Nilsson et al. 1986 , Nilsson & Grennfelt 1988 and the determination of their ex ceedances. Therefore, the deposition data from Level II plots were used in previous studies of ICP Forests for calculations of ex ceedances of critical loads for each pollutant (Lorenz et al. 2008) . Results of these studies show that on the investigated Level II plots critical load exceedances are smaller for sul phur than for nitrogen. Throughfall exceeds the critical loads for nitrogen on about two thirds of the plots (Fig. 2) . Highest ex ceedances are found in The Netherlands, Belgium and in several parts of Germany.
Hardly any exceedances are found in the United Kingdom, in Fennoscandia, in Greece and in the Alps. In the United Kingdom and Greece this reflects the low nitrogen depos ition on Level II plots (Lorenz et al. 2007 Critical loads of atmospheric deposition are still exceeded ceedances, even if deposition is relatively high. This leads to the contradiction that low exceedances of critical loads for nitrogen de position suggest a low risk on the one hand, while on the other hand high leaching of in organic nitrogen constitutes a disturbance of the forest ecosystem. Critical loads for acid ity were exceeded on less than a quarter of the plots. The plots are largely situated in The Netherlands, in southern Sweden, in several parts of Germany, and in Hungary. The fact that critical loads are still ex ceeded at many forest sites in Europe indic ates a continuing need for further implemen tation of air pollution abatement strategies.
In order to improve the reliability of the res ults, the potential of improving the model ling of canopy ion exchange should be con sidered.
As regards forest ecosystem response to deposition, it must be noted that the ex ceedance of critical loads indicates only that a pollutant flux is reached which may after a certain time lead to the exceedance of a crit ical limit, i.e., to the exceedance of a pollut ant concentration causing damage to the eco system. For the assessment of ecosystem re sponse it is therefore crucial to know wheth er the critical limits are violated or not. Fu ture studies of ICP Forests should therefore focus on violations of critical limits and their relationships with forest ecosystem response. (Lorenz et al. 2008) .
